3-Methyleneoxindole is a cytotoxic metabolite of indole-3-acetic acid with potential for use in cancer therapy. This species and ring-substituted analogues are conveniently synthesised from the corresponding isatins via a Peterson olefination.
Introduction
3-Methyleneoxindole 2 is a product of plant peroxidase oxidation of the naturallyoccurring auxin indole-3-acetic acid, IAA 1 (Scheme 1). 1, 2, 3 This interesting species does not appear to have any auxin or anti-auxin properties, 4,5 but has been shown to to be toxic to bacteria. 6 More recent studies have shown that oxidation of IAA with horseradish peroxidase generates a species believed to be 2 that exhibits toxicity to mammalian cells and causes damage to plasmid DNA; 7 therefore IAA, which is nontoxic, is potentially useful as a prodrug for enzyme targeted cancer therapy. 7, 8 Our recent studies on the oxidation of substituted IAAs 8 have led to a number of questions about the mechanism of toxicity and the nature of the cytotoxic species in each case, and so we required pure samples of 2 and substituted analogues for further study.
The previous literature synthesis of 2 involves the NBS bromination and oxidation of the parent IAA to give 3-bromooxindole-3-acetic acid, followed by aqueous or basecatalysed elimination to give 2. 9 However, it is reported that 2 was only isolated at ca. 90% purity and is unstable in solutions above 10 -4 M, hindering further purification. 9 In our hands this synthesis proved to be unreliable for the generation of high-quality samples of 2.
Kornet attempted to make a number of related 3-methyleneoxindole precursors with a view to generating 2 by elimination under cellular conditions, but did not observe any cytotoxicity. 10 Other synthetic routes to this simple but interesting heterocycle do not appear to have been explored. Although other 3-alkylideneoxindoles have been synthesised by various methods, e.g. via a Wittig reaction of isatin 11 or condensation of an aldehyde with oxindole, 12 none of these routes appears to have been used for the synthesis of 2, and in many cases the reaction conditions or the product purification methods would seem to rule out their suitability. Our preliminary investigation of the Wittig reaction between a methylenephosphorane and isatin under mild conditions was not successful. 
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